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INTRODUCTION 
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This publication combines into a single source all tidal and lunar data for operational locations of the 
Pacific Missile Test Center for use in Calendar Year 1983. 
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The data presentations are in two main divisions: one for Point Mugu and San Nicolas Island, and the other 
for the Barking Sands area. Within cach division, the times of moonrise and moonset and tidal data are given. 


An appendix provides information regarding lunar phases. Since all such data change from year to year, this 
publication wil be reissued annually. 
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Sunrise-sunset times for these locations, and associated solar data which do not change significantly from 
year to year, are issued as a single, permanent publication. Further information regarding any of these data may 
be obtained from the Geophysics Division of the Range Operations Department. 
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The data given here have been prepared from information contained in Tide Tables for the West Coast of 
North and South America including the Hawaiian Islands, 1983.* 


For Point Mugu and San Nicolas Island, all times listed are Pacific Standard Time (PST); add eight hours to 
obtain Greenwich Mean Time (GMT or Z).** 


For the Barking Sands Area, all times listed are Alaska-Hawali Standard Time (AHST); add ten hours to 


obtain GMT. Daylight Saving Time is not observed in Hawaii. 
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*National Ocean Survey, Tide Tables for the West Coast of North and South America inchading the Hawaiian Islands, 1983. 
Washington, D.C., GPO, 1982. 

**When Daylight Saving Time (PDT) is in effect, 1 hour is to bé added to the times given. In 1983, Pacific Daylight Time is 
scheduled to commence at 0200 PST on Sunday, 24 April (add 1 hour), and to end at 0200 PDT on Sundsy, 30 October 
(substract 1 hour). 
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ae The ranges of tidal heights that may be expected at Point Mugu and San Nicolas Island are shown in 
table 1. The range of heights for the primary harbor in the Barking Sands area, Port Allen, is shown in table 2. 
ay The times and heights of high and low tides for 1983 at Point Mugu are given in the even-numbered tables 4 
re through 26, and at San Nicolas Island in the odd-numbered tables 5 through 27. Similar tide data for Port Allen 
te) are given in tables 29 through 40. 
: 
ws 
“al Table 1. Tidal Ranges for Point Mugu and Sen Nicoles Island. 
Bos 
ay 
oh 
2) 
; Mean higher high water 
‘eg Mean high water 
fel Mean tide levei* 
s Mean low water 
Bs. Mean lower low water 
a 2 Extreme low water 
it “The mean tide level is siso catled mean sea level. 
oN 
Tent Table 2. Tidel Ranges for Port Alten, 
aay 
s, Mean higher high water 
oN Meen high water 
oe Mean tide level® 
ae Mean low water 
. Mean lower low water 
4 Extreme low water 
v : “The mean tide level is aiso called mean 
bad see level. 
Se ‘s 
ae 
a Tidal graphs prepared from the Point Mugu data are presented in figures 1 through 12, and graphs prepared 
+ from the Port Allen tables are presented in figures 13 through 24. (Because ‘of their close similarity to the Point 
ts Mugu graphs, graphical presentations of the San Nicolas Island data are not included in this publication.) 
oe These tables list the times and heights of high and low tide for each month of the year and chronologically 
“, . through each day. The heights are all measured from mean lower low water (see tables 1 and 2) and are values 
3 for a sea unaffected by wind waves or swell. The height and character of the sea surface are influenced by factors 
R | other than the predictable positions of the moon and sun, and is thus likely to be higher or lower than computed 
si values may indicate. Information regarding the height of the tide at any time will be found in appendix A. 
i Son atte 
= __. ._LUNAR DATA. 
my 
* Times of moonrise and moonset for the Point Mugu-San Nicolas Island area in 1983 are given in table 3, 
cd and for the Barking Sands area in table 28, preceding the tidal data for the respective stations. Information 
“ regarding the phases of the moon in 1983 will be found in appendix B. 
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Table 3. Moonrise end Moonset, Point Mugu, California, 1963. 
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Table 28. Moonrise end Moonset, Barking Sends, Hawaii, 1963. 
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APPENDIX A 
HEIGHT OF THE TIDE AT ANY TIME” 
The height of the tide at times intermediate to the times of high and low water is needed on occasion, 
and may be computed by either numerical or graphical methods. One example of each method is presented 
ve here, using the predicted tides for a day at Point Mugu. 
Problem: Given that the predicted times and heights of the tides are: 


Time Height Time Height Time Height Time Height 
a 0039 49 «= 0814.2 1510 3.1 1933 2.4 


Find the height of the tide at 0300. 
« Numericel Method 
The duration of fall is 08" 14™—004 39m = 7h 35m, 
The time after high water for which the height is required is 03" 00™—00" 39™ = 92> 21™. 
The range of tide is 4.9-0.2 = 4.7 feet. 
ae Entering table A-1 at the duration of fall of 7" 40™, which is the nearest value to 7" 35™, the nearest 
Ning value on the horizontal line to 2" 21™ is 2" 18™ after high water. Following down this column to its inter- 
section with a range of 4.5 feet which is the nearest tabular value to 4.7 feet, one obtains 0.9 which, being 


calculated from high water, must be subtracted from it. The approximate height at 03" 00" is, therefore, 
4.9-0.9 = 4.0 feet. 


and with one-half the time from the nearest high or low water; but if the duration of rise or fall is less than 4 
hours, enter the table with double the given duration and with double the time from the nearest high or low 
water. 


an When the duration of rise or fall is greater than 10" 40™, enter the table with one-half the given duration 


This information is adapted from table 3 of the data source for this publication (see page 1). 
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Graphical Method 


If the height of the tide is required for a number of times on a certain day the full tide curve for the day 
may be obtained by the one-quarter, one-tenth rule. The procedure is as follows: 


1. On cross-section paper plot the high and low water points in the order of their occurrence for the day, 
measuring time horizontally and height vertically. These are the basic points for the curve. 


Draw light straight lines connecting the points representing successive high and low waters. 


Divide each of these straight lines into four equal parts. The halfway point of each line gives another 
point for the curve. 


reree ee 


ra 
Lear. 


At the quarter point adjacent to high water, draw a vertical line above the point,and at the quarter point 
adjacent to low water, draw a vertical line below the point, making the length of these lines equal to one- 
tenth of the range between the high and low waters used. The points marking the ends of these vertical 
lines give two additional intermediate points for the curve. 


f. 


Pt 


oe 


Draw a smooth curve through the points of high and low waters and the intermediate points, making the 
curve well rounded near high and low waters. This curve will approximate the actual tide curve and 
heights for any time of the day may be readily scaled from it. The resulting graph is shown in figure A-1. 
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Both methods presented are based on the assumption that the rise and fall conform 
to simple cosine curves. Therefore the heights obtained will be approximate. The 
roughness of approximation will vary as the tide curve differs from a cosine curve. 
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Figure A-1. Tidal Curve for 
Solution of the Problem. 
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EQUINOXES, SOLSTICES, AND LUNAR PHASES DURING 1963 
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The dates and times for Vernal end Autumnal Equinoxes and Summer and Winter Solstices during 1983 
are listed in the table B-1. The 1983 dates and times for phases of the moon are given in table B-2. Both tables 
have been calculated for Point Mugu and San Nicolas Island. Two hours must be subtracted for times in the 


4 Barking Sands area. 


we Sere 


Poe ss OF ae ae) 


Sy 


are 
4 
& 
ws Table B-1. Equinoxes snd Solstices, 1963, Point Mugu end San Nicoles Island. 
Bes, 
at. NOTE: All times are Pacific Stendard Time; add 1 hour when Daylight Saving Time 
a (POT) is in effect. Subtract 2 hours for times in the Barking Sends ares. 
aan aco 
ZC , Verne! Equinox Beginning of Spring; day and night of equal length. 
at Summer Solstice 21 June, 1808 PST Beginning of Summer; greatest duration of daylight. 
eS Autumnal Equinox | 23 September, 0842 PST | Beginning of Autumn; dey end night of equal length. 
Bi Winter Solstice 22 December, 0230 PST | Beginning of Winter; grestest duration of darkness. 
Ke 
Ay 
ee Table 8-2, Luner Phases, 1963, Point Mugu end Sen Nicolas tetand. 
oF NOTE: Alt times are Pacific Standard Time; add 1 hour when Daylight Saving Time 


(POT) is in effect. Subtract 2 hours for times in the Barking Sends area. 
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Because the earth’s period of revolution about the sun (365.24+ days) is not evenly divisible by the moon’s 
period of revolution about the earth (27.32+ days), the dates and times of lunar phases, moonrise and moonset, 
and tidal data must be recomputed for each year. The following information, however, is based on geometrical 
i relationships and holds true for all times: 


Mahe 


The New Moon rises at sunrise, crosses the meridian at noon, and sets at sunset. 

The First Quarter Moon rises at noon, crosses the meridian at sunset, and sets at midnight. 
The Full Moon rises at sunset, crosses the meridian at midnight, and sets at sunrise. 

The Last Quarter Moon rises at midnight, crosses the meridian at sunrise, and sets at noon. 
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